The structural chemistry of mononuclear com pounds o f gold(I) shows many examples of intermolecular aggregation of molecular units via short A u --A u contacts of ca. 3.0 A [1, 2] . This phenom enon is also encountered as an intramolecular fea ture in /?o/vnuclear complexes. Following exten sive studies of 6/nuclear complexes and a few ex amples where a /rmuclear complex has been investigated [3, 4], we have now turned to a tetranuclear species derived from a ligand where four gold(I) units are attached to a flexible skeleton, as in tetrakis(diphenylphosphanylmethyl)methane, C (C H 2PPh2)4 [5], A study of the structure and con form ation of the free ligand and of its tetranuclear complex should provide convincing evidence for a conform ation-determining influence of the Au---Au pairing force, which has recently been es timated [4, 6 -8 ] to be in the order of 7 kcal/mole, very similar to the bond energy of a hydrogen bond. The title ligand should allow either intra molecular double-pairing of gold atoms, intra molecular aggregation in the form of a gold triple and one independent gold atom, or -in the solid state -through a network of intermolecular con tacts, which could occur in many different combi 
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Preparation of the Compounds
The tetrafunctional ligand is prepared [5, 9] from tetrakis(brom omethyl)methane and four equivalents of sodium diphenylphosphide in liquid ammonia. After completion of the reaction in boil ing tetrahydrofuran and aqueous work-up, the product is obtained in ca. 40% yield as colourless needles, m .p. 176-178 °C (from ethanol). Its identity is easily confirmed through analytical and spectroscopic data (Exper. Part). The limited data available in the literature [5, 9] are in good agree ment with the new results.
Treatm ent of the ligand with four equivalents of (dimethylsulfide)gold(I) chloride in dichloromethane gives the tetranuclear complex in 95% yield, with liberation o f dimethylsulfide. The co ordination com pound is obtained as colourless crystals (from dichlorom ethane/diethylether [3:1]), m .p. 320-322 °C. The analytical and spec troscopic data are in full agreement with the pro posed stoichiometry and structure (Exper. Part).
Crystal and Molecular Structures
The skeleton o f the free ligand 1 is shown in Fig. 1 . The lone pair o f electrons at each phospho rus atom was calculated as the missing pseudo-te trahedral vertex and is represented as a pseudo atom E. It is this position E, where in the tetranuclear complex 2 the gold atom s are introduced. The structure of 1 approaches S4 symmetry. Not unexpected on sterical grounds, the P -C -C an gles of the bridges connecting the P-atoms with the central C-atom (C) range between 116 and 118°. The dihedral angles E l P l P 3 E 3 a n d E 2 P 2 P 4 E 4 are 92.4 and 124.9°, respectively, which keeps the lone pairs centers at distances far beyond van der Waals contacts even for larger atoms. The skeleton o f the complex 2 is shown in Fig. 2 . While the orientation o f the pair P 3 -A u 3 and P 4 -A u 4 compares well with that of P 2 -E 2 and P 4 -E 4 in the free ligand 1 (note the different numbering), the units Ph2P l -A u l and Ph2P 2 -A u2 are rotated around the P 1 -C 1 and P 2 -C 2 axes, such that the gold atom s come in close prox imity. There can be no doubt that the A u -A u in teraction is the driving force for this conform a tional change, since the steric congestion does not differ significantly for 1 and 2. A much more se- vere repulsion would arise, however, if a similar li gand rotation would bring the other two gold atoms together.
Experimental Part
All experiments were carried out under dry and purified nitrogen. Solvents and glassware were dried and saturated/filled with nitrogen. N M R spectra: Jeol JNM GX 270 and GX 400 spectro meters; C D 2C12 as a solvent, with tetramethylsilane and phosphoric acid as reference com pounds for 'H , 13C, and 3IP, respectively (ö values in [ppm] , J values in [Hz] ). M ass spectra: M AT 90 spectro meter; FD and Cl (isobutane) sources. Chloro-(dimethylsulfide)gold(I) was prepared as described in the literature [10] ,
Tetrakis( diphenylphosphanylmethyl) methane
Sodium metal (4.6 g, 200 mg-atom) and triphenylphosphine (26.2 g, 100 mmol) were dissolved in liquid am m onia (500 ml) and treated with am m o nium bromide (9.8 g, 100 mmol). The resulting yellow solution was then reacted with a solution of tetrakis(brom omethyl)methane (9.7 g, 25 mmol) in tetrahydrofuran (50 ml) at -5 0 °C. After evapo ration of the amm onia more tetrahydrofuran was added (250 ml) and the mixture heated under re flux for 8 h. When the mixture had cooled to am bient tem perature, water (250 ml) and diethylether (100 ml) were added, the organic layer separated and the solvents removed from this non-aqueous phase by distillation. The residue was crystallized from degassed ethanol, yield 8 
T etrakis{[ chlorogold( I) ] diphenylphosplianylmethyl }m e thane
To a solution of chloro(dimethylsulfide)gold(I) (570 mg. 1.93 mmol) in dichlorom ethane (40 ml) was added with stirring a solution of the ligand (390 mg, 0.482 mmol) in the same solvent (15 ml) at ambient tem perature and with protection against incandescent light. After 4 h the solution was concentrated to a volume of 15 ml in a vacu um, and the product precipitated through the ad dition of »-pentane (150 ml). Stirring was contin ued for 30 min, the precipitate filtered, washed with «-pentane (30 ml), dried in a vacuum, and re crystallized from a mixture of dichlorom ethane and diethylether (3:1). Yield 800 mg (95%), m .p. 
Crystal structure determination
Crystal data and structure determ ination and refinement details for compounds 1 and 2 are given in Table I . 1 was crystallized from ethanol, while 2 crystallized from dichlorom ethane/diethylether (3:1) with two mole equivalents o f C H 2C12. Both compounds are triclinic, space group P i. The structures were solved using direct m ethods (SHELXS 86) and completed with Fourier syntheses (SHELX 76). After anisotropic refine ment of all non-hydrogen atoms, the positions of all hydrogen atom s of 1, and 32 of the 52 hydrogen atom s of 2 • 2 C H 2C12 could be located in difference Fourier maps. The remainder H-atoms were intro duced in idealized positions. The H-atom positions of 1 could be refined isotropically, while those of 2 2C H 2C12 were fixed and considered in the re finement with U jso(fix) = 0.05 [11] .
This work was supported by Deutsche F or schungsgemeinschaft (Leibniz-Programm) and Fonds der Chemischen Industrie. The donation of chemicals by Hoechst AG, Degussa AG, and Heraeus GmbH is gratefully acknowledged. Mr. J. Riede is thanked for establishing the X-ray data sets.
